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[fMl] jUfil 5 9 0 nmi:^l^?M«D (3M£ps/nm/ 
km) ilU Shgl 5 9 0 nmJC^J"t*^«CXD-^'S:S (#&P s/nm 2 / 
km) £bfc££&C, rtl^MD^i^t^n-^Stf 

- 1 1 0 ^D^- 5 0 

0. 0 0 9 ^ S/D^ 0. Oil 

[fM2] «|1 5 9 0 nmiCfcl^iWi^l 2 #m 2 J^±T*& 

r t * mn a -t z> m #m 1 ih^cd % ? y a. 

[»^5] iMHl 565-1610 nmlCtSttSlfcia^ctf 7 d 

13 <Z>g#r^£^lJ-£f&2 9 v K««&Bt »jffl*t3f 

h 1 IB«©3fc:7 7 >f A. 

[»#^7] |&ga£4©JB^sjs&S*Ji£:bfei:£lc, MfB^nTfSJgc© 
i£@#r^A 1 . 2 %J£JLtT-& U, tafBH 1 * 9 y KHH«©Jfc JS#r^M A 
n 2 ^-0. 3%«TOS^ i: -5 It^S 6 fB«©^ 7 T-f A D 

[»#«8] ffiU^fonr ffi&<0WMZ a tffim&zt^v K1fi«©ifttl 

2 c £©Jfc (2 a/2 c) #0. 2 0 Jg*±"T»fe S £ £ £ f 6 gB« 
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m&&l 0] 5 9 0 nm(C£tt£^*#ifc#+ 6-+ 10ps/ 

nm/kmt'fetj, t^l 5 9 0 nmi:fc}j5Mxn-^ + 0. 07-+0 
. 1 0 p s/nrnVkm^fe-SlE^ffc^r-f 
BtrSEjEtfrifc^ ^ r >f mm £ ti fc 1 ft 7 r A A £ , 

[If 1] $&R*BH1 570-1610 nmJCfeW*^©^^ 

#tt©*fl#0. 4 p s/nm/kmJKTt**)5ri:?:Mi:t5iMl Offi 

£ ffll x. -5 r £ £ # & i: ir Z> % M m 2/ * t- A . 

[0 0 0 1] 

o 

[0 0 0 2] 

M^^fJ#fi (WDM: Wavelength Division Multiplexing) ftjtff V7.^U 
>K (1 5 3 0~1 5 6 5 nm) tfffiVN £>*lT VnS„ Jg^e £ &H 
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£^<, ffM^«i:ltL^> K ( 1 5 6 5~ 1 6 2 5 nm) ©^Mtt 
MZtlX^Z. 

[0 0 0 3] 

X\ 2^©3 , £7T-f^§:Mv^T^^^&$:^t-^3hl:^ fB^ft?£*^tC 

o 

[0 0 0 4] 

z.z.x\ i/>y;K-F)t7 7^/Mi m-gi. 3 ti mtfmzmftmm&zm I, 

, 5 5 /trnfC^T 1 6 p s / n m/ k m^g©lE©?&^ifc £^ U 

tSl. 5 5 # mlc£v^ 0. 0 0 6 p s/nm 2 /kmiI(Z)E©M7vn- 
^$:^-t^lE^fC^7r-rA7:-$>^ 0 Mi^77^Att, 1 . 5 

5 ,umfC;i3VM:, ^©iMtilt©»0-^l:tt6t©T'&oT, ±IE 

> **;nr - \?yt?T4 ^<Di(&nfrm&£ Tfftm* n - y°a> MX ZffiW.? zzt 
(Wz-ttftm^e- i i 6 2o^#?:« o ^coiie)^^^^^ 

[0 0 0 5] 

frW(M&tf*yy h Lfc=&tf)T*, ?H*1. 5 5/tmlCfeV^»p s/nm/km© 
iEOQtft^tfcSr^L/, ifcRl. 5 5 m&c£^TIEc9#f&X a - £IE# 



ffiIE# 2003-3045062 



#2 002-218449 

S (M^.^H#fF^5,8 3 8,8 6 7-&HMF&#flg) „ d<Z><fc 3 
[0 0 0 6] 

[0 0 0 7] 

#f»>7h)t7 7^Ai:L/T, £fifcl rs. Bigo, et al., ECOC* 99 
, PDj JCgB^StlT V^SaitS 1 5 8 8 nmf$fiW + 8 p s / n m/ k mf 
&otMxn-7^+0. 0 6ps/nm 2 /km^§^, z£SR2 rn. W. 
Peckham, et al., ECOC 98, pp.l39-140j &C|§^3 *lT V^?&S 1 5 8 8 nm 
X*m-&#Wttf+ 6. lps/nm/km^ot^D-7^+0. 0 4 5 p 
s/nmVkm^Stffl, £J:t>\ HBSfflMWO 0 0/6 5 3 8 7tMC 
Wa*3ftTV*<6«;Rl 5 9 0 n m^jft^ic*« + 7 . 7 p s / n m/ k m7?& o 
T#tfc*n-:/#+ 0. 0 8ps/nm 2 /kmT'$5t)®, #*H&ttTV*&. 
[0 0 0 8] 

[0 0 0 9] 
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r^At wmm $ tix & y la > f iz & ^ -c is&staw DM)tif ^init^ 

[0 0 10] 

s/nm/km) tU jSfil 5 9 0 nmi:m^n-^S:S (J£&ps 
/nm 2 /km) ilbfe^^tC, ~*l ^M^UcD £ £ ^fCX n - 7 S 

- 1 1 0 ^D^- 5 0 

0. 0 0 9 ^ S/D^ 0 . Oil 

[0 0 1 1 ] 

*^ilC^53^77>fA(i, jft^l 5 9 0 nmlCfctt5|g3&«TB8l#l 2 /i m 
2 J^± 7? &S © *WJ1 X& So ZlCD^lCli, #Mtfg#^#©-38£#flr«s*i 

So 

[0 0 12] 

-e&s. z.(om^iz it, n-i^mzmf ^nx=EV^.~Mt^nr=.m^x$>^x 

[0 0 13] 

*^WtC«S3t7T>r Att, tfil 5 9 0 nm{C^5feM^l. OdB 
/kmJ^T^*S©^ffaTft6. ififiHl 5 6 5~16 10nmlCfe 

[0014] 
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& m ? z> % ? r -r a & m% tc mm 2 nn z „ m 4 <d m tf m z mm t l r=. n g ic , 

aill|2^7'y FfI^c<Z)ttg2 c fcCDjfc (2a/2c)^0. 2 0J£U:T*&£tf> 
[0 0 15] 

#38ff!lC£&S3fr£j@IB&ti\ (1) ifcRl 5 9 0 nmlZ&V $>m&#Wi:tf+ 6~ + 
1 0 p s/nm/kmt'fe'J, jftfil 5 9 0 n mtCfe^^^X D -7°tf + 0 . 
0 7-+0. lOps/nmVkm^SiEd*^?^/^, (2)iE#ffc3fc 

tS. l^^ii 1 570 — 1610 nm\Z&ttZ>±fo<D¥-i%®.&ftWL<nm 

MtfO. 4ps/nm/km^Tt^50*Wlt'*)5. ^©^SIKT?^ IE 

? r a n & & &*mw ic#s % 7 7 << a z n ?n<D& 3 <d it tfmw iz 

Stisr tiz J: *J, LA> KJCfev>Tift^«S[<Z)j(ft*fffiAM>S VA%tf>h&*J> fir 
[0 0 16] 

*»wjc««^a«2/^^Att, (i) &m&v>m j %%*:&mk\sT&titz>% 
mmmt. (2) ^cD^ft^^um^^tifc^^^^^^^t-^JifH©* 
»wtc«s^2iB&t, (3) zL<Dfttemmz£vfcmztifc&m&a>m^yb*$: 

mmz&vfcmzn, ytgrnrnzmmLxgrnztiz. 

[0 0 17] 
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[0 0 18] 

m i ^ *mmi&mAzffizytmmisx9'2± i & i o ©«^H-e*> 

„ 3fc<£i£i& 1 0 te, Zl©3tM§ 2 0 i U ^fc#t^©f ^3"6 Sfelt 5 

c ftS##§3 0te, OICJ: »;ej3IS*i&#a«©M*3tS:Sfll'r 

-So #^fl&^J»lcfl*5#£j£»i oi±, )!77>f;n iii3t7 7>fAl2i:^i 
IMgMSftTfcS^fiOT&So iCMi'XfAlt'it 2 0 «fc *; *£ 

[0 0 19] 

ill 5 9 Onmicfe^t, 1 lilEc&i&g^ffcDjfc «fc tf!E©#ifc 

Xa-^S^tU ZltUCMLT, 367 7>f^ 1 2 tt^©at^«D 2 fe itfA 
©Mxn-7 , S 2 S:Wt5. ftmiZits )^77>fA*l 1H IS1 5 9 0 nm 
tC^ttS?ItS^ifcD 1 3^+ 6 ~ + 1 0 p s/nm/kmUfttJ, Sfil 5 9 0 n 
m{C£tf£#ffc*D-y S x ^+ 0. 0 7—+0. 1 0 p s / n m 2 / k mt^l, 

□ 

[0 0 2 0] 

*»l!C#5)t77^/n2 1t jSfil 5 9 0 nmCfel7SSS^ 
i&D 2 (#&p s/nm/km) & «fc tf^tfc* □ - ^ S 2 ( p s / n m 2 / k 
m) # 

-1 10^Dg-50 . -(la) 
0. 0 0 9^S/D^0. 011 -(lb) 

[0 0 2 1 ] 
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, ft&M&lOte, SMB 1 5 7 0 ~ 1 6 1 0 n m(Cfe(t§tft©¥^lt^ 
WLOMM ( = **ft-*/Mt) #0. 4ps/nm/km«T^S©Wt 

[0 0 2 2] 

£<3fC, #2gJ&ga8lC&5 3fe7 7>f A 1 2 tt, ISl 5 9 0 nm}Cfe(^||i 

tfflJfWStlS. 3677^A*12lt $fil 5 9 0 nmiC^^SWl. 0 
d B/kmJ^TT?* I»l 5 6 5~1610nm 

[0 0 2 3] 

H3n *mM&mzm2>yt7T4 a i 2©m^ST*&So i^a (a) 

T-fAl 2 0>Wt®S:^U HH (b) \t%7T4Al 2©atf$7n77^ Jl/5: 

2 a («7^JB#f^n r *M?2 a) , & 1 * 9 y F«« 1 2 b Wn 2 
, #&2 b) , ^2^7>y 2 c (JS#f^n 3> ^#2 c) ££0^3 * 

57KMl2d (®#f^n 4 ) #0«©«#r*s©:*/.hW£M4 n^ng 

>n 4 >n 2 T*fe§„ 
[0 0 2 4] 

i©J;^W^7 , n77^;^tt§^77^7U 2 14, a3S#^*&*;* 

HTO^lt, tfM>3 7««l 2 a J3<fctf3g2 K«« 1 2 c^tl^tllCjg 

ztx*. mmznnzo *n«ii{c^§^77^Ai2n 3©j:e>&JBfr^ 
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[0 0 2 5] 

#(C, *MM]&MiZ&Z>yb7T4 A 1 2&, H3 KM^Jcl 2 dCDMtf^ 

n 4 l:i$i: L£££fC, ^>i>nrfl^cl 2 a^irbJS^f^An^U. 2 %J£U: 
tJ)ot, Ull Z'yv FI^l 2 bfflifcllf$iAn 2 ^ - 0. 3%^T75&£ 
O^Wjl'e^-S. ^3 7li 1 2 a fflti 2 a fcf 2 ? 7 7 Klii 1 2 

ctf>iDg2 c fcCDifc (2 a/2 c) #0. 2 0a±t'fe5©^lt'l)5 o $ 6 
{C, f 2 7 'V Kli 1 2 c ©SI 2 c © 2 %^jfclCjit b t it (S 2 /D 2 ) (DM 
fttfl 5%J^TT*&£CD*WiiT'&U> ^<Z)#-^lCtt, t£:7 7 -f A* 1 2 (Digits 

[0 0 2 6] 

> ^nyl^^afflttgMAn^ H 1 * =y y MM 1 2 b (Ditmiftm 
^An 2 , f 2^7>y Ml« 12c (Ditmmmm A n 3> Jt ( 2 a / 2 c ) , jfc ( 
2b/2c) , I2^7^y KHil 2 c0^i2 c, 1 5 9 0 nmiC^WS 

$S£#ttD, HI 5 9 0 nmlCfct7SM^n-7'S, it (S/D) , 1 
5 9 0 nmlCfctf£H£&BT®j», 5 9 0 n m tC S ffi if H3c (2 0 mm 

*ffitfl$) , t^l 5 9 0 nm[;fc(jSfem £<fctf, 2 m tj y h * 7 

[0 0 2 7] 

mmmm(D%yr^JMt.. ^frnTfilH 2 acDitJStff^An^l. 2 
0 %7?fe U , 3§ 1 Z y Kf^c 1 2 b ©itSt^lA n 2 ^-0. 5 0 %T*& U 
, H 2 * 9 y K«« 12c (Ditmmmm A n 3 # 0 . 50 y , it (2a/ 

2c) ifi 0 . 3 3 7?& »J , (2b/2c) # 0 . 8 0 y , » 2 * 9 y KfR 
11 2 c©^!2 ctfl6. 3 0 itimlffeofeo f bt, 10)^77^^11 M 

1 5 1 p s /nm/kmT'&U, M7,D-7S^- 0. 5 
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5 5 5 p s/nmVkm-e&U, it (S/D) &0. 0 1 1 T'&U, H^&Wt® 
f^2 3. 8 3 l/im 2 t^U, ffilf *B$ctf 1 5 . 7 6 8 d B/mt^fJ, £1 
&3fc#0. 3 1dB/kmt'fe'J, A^h^7Wl. 2 84 /imTfeofe. 
[0 0 2 8] 

0%-£&U, ^ 1 ^ 7 >y FIS 1 2 b ffl W^f A n 2 ^ - 0 . 5 0%t$*J 
, ^2^77 Ffl^C 1 2 c CDitJS#r§^ A n^O. 5 0 U , it (2a/ 

2 c ) # 0 . 3 0t*fey, jt (2b/2c) ^0. 8 0T'&»J, f2^7>yKI 

*#f£D#- 5 1. 5 0 4 ps/nm/kmtl)^ »n-^S#-0. 5 
2 4 2 p s/nmVkmt^'J, it (S/D) #0. 0 1 Ot^'J, l£3fr$r® 
^2 0. 0 0 6/im 2 t^'J, SnfM3c#7. 3 1 6 d B/mT*& y , 
3c#0. 3 3dB/kmTffe»J, *V h*7jftfi#l. 2 6 5 
[0 0 2 9] 

f 3^1M©^7 7>f ^tt, (JM>nTlB#l 2 afiDjfcJBtff^An^l. 4 
0%"e*y, ^ 1 ^ 7 >v KilK 1 2 b ©Mtf^f A n 2 ^ - 0 . 5 0%t*'J 
, 12957 Ffl^c 12c ©JtJa^fSfSH A n 3 ^ 0 . 50 »J , it (2a/ 

2c) ^0. 3 0Tf&»J, jt (2b/2c) *«0. 8 0t*fi»J, ^2^7'yKi 
i|3c 1 2 c<Z)^@2 c# 1 5. 7 fit, i(3D3%7r>fAtt, jft 

MtD^- 7 4 . 4 5 6 ps/nm/kmt^ l J, 8 
2 3 0 p s/nmVkmtfeU, it (S/D) #0. 0 11t*»J, H^m® 
«^2 1. 3 3 5^m 2 ^tJ, iifI^1 7. 9 8 7 dB/mT?fe»J, ftii 
it3c#0. 3 3dB/kmtfe»J, *9l»t7»^l. 24 3 /imffeofe. 
[0 0 3 0] 

f 4^I«0)t7 7-f Att, tfi^aT^l 2 a^ifcJB^MAn^U. 6 
0 %T*fe y , ^1^77 F«c 1 2 b ©JtSlf^lA n 2 ^- 0 . 5 0 %T*& »J 

, I2^7>y F« 12c CDJtJBtfMPH A n 3 #0 . 50 %Z*& y , it (2a/ 
2 c ) 0 . 2 8 T*& »J , it ( 2 b / 2 c ) # 0 . 8 0 T*& »J , % 2 * ^ v KM 

igc 1 2 c(Z>*f>g2 c#l 5. 3 5 jttmT?&ofc. -£LT, 10^77^^11 & 
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7 2 6 2 p s/nm/kmt'^'J, »D-^S^- 0. 7 
8 4 4 ps/n m 2 / kmt'fe»J, it ( S /D) # 0 . 0 10T»»J, 2&»WrSi 
i^)U 8. 6 0 4 /im 2 tfeiJ, SftfS^l 0. 5 4 1 d B /mt'fe »J » 
!R$c*<0. 3 6dB/kmTfe'J, A»;h*7i^l. 2 1 
[0 0 3 1 ] 

f 5H»3t7 7>fAlt W37I«1 2 atf)J:bJg#f^MA 11^2. 0 
0 %T*& »; , |H7f K«« 1 2 b <7)itJS#r^M A n 2 ^- 0 . 5 0 %T*& »J 
, ^2^77 K«« 12c CDitJBff^ A n 3 # 0 . 50 »J, it (2a/ 

2c) ^0. 22T*»J, ifc (2b/2c) *«0. 8 1tfetJ, l2?7«yKI 
ig(12 c©^#2 ctf 1 6. 5 5 ittm-e&ofe. fLT, 3©3167 7^^(1 tft 
7 3 0 7 ps/nm/kmT!fc>J, »n-^S^-0. 7 
6 6 3 p s/nmVkmt'S'J, it (S/D) #0. OlOT^'J, H3fr$T® 
i^l 4. 4 6 9 ;tni 2 tfe'J 1 ffilf S3c# 3 . 8 1 3 d B/mt'fe'J. fcmm 
3c#0. 4 5dB/kmT?*«J, *fht7»^l. 24 7/jmt^ofc. 
[0 0 3 2] 

&6&MM<Dyf7T4 Ait. ^fonymmi 2 &<Di£miJt&M&n 1 tf2. 0 

o y , ^ i * ^ y f«« 12b (Ditmmmm a n 2 #- o . 50 y 

, ^2^79 KfK« 12c ©ifcJB^H A n 3 ^ 0 . 50 %T*& *J , it (2a/ 
2c) # 0 . 2 4 y , it ( 2 b / 2 c ) & 0 . 7 9 T?& y , I2^7^KI 
«12 c(D^#2 c#l 5. 2 0 # mt'Sofe. fit, Z.<b%V 7 4 Ait. ffl. 

1 0 0. 9 0 6 p s/nm/kmt'^y, ^tXD-7°S^- 1 . 
0 0 9 1 p s/nm 2 /kmT'fe'J, it (S/D) #0. OlOtftD, H$J»T 
ffi^U 5. 4 7 4 jim 2 -e&y, ffitfH3c#5. 7 2 4 d B/mT?ft»J, 
a^^O. 4 5 d B/kmT?*>y, h*7«**ll. 2 5 3 /imtfeofe. 

[0 0 3 3] 

^immm<D%yr4 Ait. * ^3 ti i 1 2 a ©ita^i a n 2 . 4 

0 %T*& y , ^1^77 K«« 1 2 b ©JtJBtffSpg A n 2 ifi- 0 . 5 0 y 
, 12^77 Ffll^C 12c CDitJg#f A n 3 #< 0 . 50%t^>J, it (2 a/ 
2c) # 0 . 2 0 y , it ( 2 b / 2 c ) # 0 . 80T'fe'J, $2^7«yKI 
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JgU 2 c©^t2 c#l 5. 9 ftt, i©)t77^Ait i 

S^lCD^- 1 0 2. 7 8 7 p s/nra/kmffe'J, »D-^S^-1. 
0 1 8 2 p s/nmVkmTr&y, it (S/D) #0. OlOT'feU, H3fr$T 
B^1 2. 8 6 6 /tm 2 t^^ ffitf*S£:#2. 8 9 8 d B/m7f»»J, ^ 
3I£c#0. 6 1dB/kmf»y, #yh*7jfcR#l. 2 5 2 /imT'feof:. 
[0 0 3 4] 

i8HI«|©)t7 7^Ail (f»^ar««l 2 a^JrbJS^MAn^^. 0 

0 *K ^1^77 KflS« 12b (DifcM^iA n 2 #- 0 . 30 *J 
, £ 2 * ^ vy KfW 12c <5DJtJB#f^H A n 3 # 0 . 50 »J , it (2a/ 
2c) # 0 . 1 6 T*& y , it ( 2 b / 2 c ) # 0 . 8 6 T?25 »J , f 2^7^MI 
il2c©^l2c^2 0. 4 5 fit, r®)!£7 7>f Att, ift 

7 8 3 5 ps/nm/krat^'J, M7D-7S^-0. 7 
4 2 7 p s/nm 2 /kmTf&U, it (S/D) #0. 01 OT'&'J, ^SfrWrlf 
8t#17. 177Am 2 7?S>U, ffilf«$:#7. 5 15dB/mTf*U, fiM 
3c#0. 4 5dB/kmtfe'J, ht7MU. 2 8 0 #mt'feofc 
[0 0 3 5] 

0 5ti, fgl -^8CDm6M©3te7T>f A-etiefWC^Tf^ ^7^>> FKS« 

1 2cffi^2 c &&{£Z1t1L£.&<Dm&&mD S £<DJXto&& 

t^77t'$)So hh (a) &mi~m4<Dmmm<z>ytyT4 sizn'etKDm-Bk 
&mD£ftmxu-7s£.<Dmffi*7jkLx&*j, mm (b) 5 ~n 8 ©nj£ 

ZZT'lt, #»J©^7 7^AOW$iAn 1 ~An 3 , it (23/20) 
£<fct>*it (2b/2c) -€-tl-?4xtt, 04 ^{C^$tl^ffi{ca#bfe 0 $.fc. # 
»J©)t7 7>f ACO0 2 K«tf 1 2 c©#&2 cte, H4tfJlC3*<**lfc 

IT, f lHl«©3!67 7-f A*©it (S/D) ©g£<ft#±2. 5%T?fe*J, 12 
HiM®3l67 7^A'©it (S/D) <DmtW±l 1. 5%T*&U> &3HJ60J© 
3fc?7>fA©it (S/D) ©SMfctf±9. 0%-efeU, l4HI^J©)t7 7^A 
©it (S/D) OWilO. 0%T*&*J, i5HIM©^77>f/ , !©il; (S 
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/D) ©W±5 0%T'I>'J, ^6i»3t77-f Atf)it (S/D) ©gg<ffc 
tf±2 5%t»»J, ^7^IM©)t77^7f©Jt (S/D) 0W±5O%f 

m8&mM<?>ybyy>(rt<D}t (S/D) ©W±2 0 2%tfeofc 0 n 

i ~H4 ®^js«©^7r>r ^-e-ti-ftitt, mzv^v k«« i 2 c <dw.%2 c 

©2%^t{C^fLTib (S 2 /D 2 ) (JD&ffctfl 5%«TT^I)©t, 
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